Morphometric evaluation of the renal arterial system of Dahl salt-sensitive and salt-resistant rats on a high salt diet. I. Interlobar and arcuate arteries.
Structural changes in intrarenal arteries of inbred Dahl salt-sensitive and salt-resistant rats with acute hypertension were studied morphometrically. After a week on a normal salt diet (1% NaCl), animals were placed on a high salt diet (8% NaCl) for 4 weeks. Systolic blood pressure (BP) and body weights (BW) were recorded, and six salt-sensitive and six salt-resistant animals were sacrificed weekly for a total of five sampling periods. Corrected cross-sectional (C/S) areas of adventitia, media (MAC), intima, wall (WAC), and lumen (LAC) were measured by planimetry. Although significant increases (p less than 0.01) in both BW and systolic BP were observed over time in both strains, salt-sensitive rats became hypertensive (systolic BP greater than 150 mm Hg) by week 2 on a high salt diet, while salt-resistant rats remained normotensive. In interlobar arteries, significant increases over time were observed for the WAC, MAC, and LAC in salt-resistant rats and in the WAC, adventitia, MAC, and LAC for salt-sensitive rats. Significant increases over time were observed for the WAC, adventitia, MAC, and LAC in arcuate arteries from salt-sensitive rats only. Increased C/S areas observed over time in both strains were observed by week 3 on the high salt diet, after the elevated systolic BP. Analysis of covariance indicated that increased C/S areas observed over time in salt-sensitive rats paralleled elevated systolic BP but did not follow an increase in BW. On the other hand, in salt-resistant rats, increased C/S areas observed over time correlated with BW but not systolic BP. The documented rapid development of vascular changes in salt-sensitive rats in conjunction with the development of acute hypertension demonstrates the potential usefulness of this model for investigating the pathogenesis of hypertensive renal vascular alterations.